AMENDMENT AND RESPONSE UNDER 37 CFR § 1.111 Page 18 

Serial Number: 10/781,035 Dkt: 1303.063US2 

Filing Date: February 18, 2004 

Title: GRADED COMPOSITION METAL OXIDE TUNNEL BARRIER INTERPOLY INSULATORS 



REMARKS 

This responds to the Office Action mailed on June 2, 2005. 

Claims 1, 4, 1 1, 15, 17, 22, 26, 42, 48 and 69 are amended, no claims are canceled, and 
no claims are added; as a result, claims 1-71 are now pending in this application. 

§ 702 Rejection of the Claims 

Claims 1, 2, 1 1, 15, 48, and 69-70 were rejected under 35 U.S.C. § 102(b) for anticipation 
by Endo (U.S. 5,619,051). Applicants respectfully traverse this rejection. 

The cited reference of Endo discloses a nonvolatile memory cell having a gate oxide 
between a floating gate and an intergate oxide between the floating gate and a control gate. The 
relative permittivity of the intergate oxide to the gate oxide has a ratio of greater than 13 to 1 (see 
abstract, col. 2, lines 30 and 47; col. 6, line 48), and a ratio of thickness between the intergate 
oxide and the gate oxide that is greater than the permittivity ratio (see col. 2, line 30). The high 
dielectric constant material used in the intergate oxide may be graded so that a material such as 
barium titanate having a bandgap of 3.0 volts is in contact with the floating gate, while a material 
such as strontium titanate having a bandgap of 3.4 volts is in contact with the control gate (see 
col. 7, lines 45 to 64). This results in a bandgap slope that opposes electron flow towards the 
control gate (col. 7, line 64). 

Applicants respectfully submit that the cited reference does not disclose at least the 
feature of 

". . .an intergate insulator positioned between the floating gate and the control 
gate, the intergate insulator having a thickness and including a mixture of 
component oxides having varied concentrations to provide a composition 
gradient across the thickness and provide different barrier heights with respect to 
the floating gate and the control gate, the component oxides including at least one 
metal oxide; wherein the intergate insulator barrier height is lower at the floating 
gate and is higher at the control gate . . ." 

as recited in claim 1, as amended herein. The claim recites an insulator barrier that is lower at 
the floating gate to improve the flow of electrons to the control gate, as discussed in the 
specification at least at page 4, line 6; page 21, line 28 to page 22, line 2; page 23, lines 7 and 21 
and page 24, lines 8-11. Thus the cited reference discloses a method to reduce the flow of 
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electrons to the control gate, while the present claim discloses a device where the electrons flow 
more easily to the control gate, as shown in Figure 7B. 

Applicants respectfully submit that the cited reference does not disclose at least the 
feature of 

"...an inter gate insulator positioned between the floating gate and the control 
gate, the intergate insulator having a thickness and including a mixture of 
component metal oxides having varied concentrations to provide a composition 
gradient across the thickness and provide different barrier heights with respect to 
the floating gate and the control gate; wherein the intergate insulator barrier 
height is lower at the floating gate and is higher at the control gate ..." 

as recited in claims 11,15 and 69 as amended herein. The reasoning is the same as that given 
above with reference to claim 1, namely that the cited reference disclose a method to decrease 
conduction to the control gate. 

Applicants respectfully submit that the cited reference does not disclose at least the 
feature of 

"...an intergate insulator positioned between the floating gate and the control 
gate, the intergate insulator having a thickness and including a mixture of 
component oxides having varied concentrations to provide a composition 
gradient and provide different barrier heights at an interface with the floating 
gate and at an interface with the control gate, the component oxides including at 
least one metal oxide; wherein the intergate insulator barrier height is lower at 
the interface with the floating gate and is higher at the interface with the control 
gate..r 

as recited in claim 48, as amended herein. The reasons are the same as those discussed above. 

The dependent claims are held to be patentable at least as depending upon base claims 
shown above to be patentable over the cited reference. In view of the above amendments and 
discussion, Applicants respectfully request that this rejection be reconsidered and withdrawn. 

§ 103 Rejection of the Claims 

Claims 3, 5-10, 12-14, 16, 18-41, 49-68, and 71 were rejected under 35 U.S.C. § 103(a) 
as being unpatentable over Endo. Applicants respectfully traverse this rejection. 

The features of the cited Endo reference have been discussed above. As noted previously 
the claimed arrangement recites the feature of 
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"...an inter gate insulator positioned between the floating gate and the control 
gate, the intergate insulator having a thickness and including a mixture of 
component oxides having varied concentrations to provide a composition 
gradient across the thickness and provide different barrier heights with respect to 
the floating gate and the control gate, the component oxides including at least one 
metal oxide; wherein the intergate insulator barrier height is lower at the floating 
gate and is higher at the control gate . . 

as recited in claim 1, as amended herein, from which claim 3 depends. Applicants respectfully 
submit that there is no possible suggestion in the cited reference to make the claimed structure 
having easier current flow from the floating gate to the control gate starting from the cited 
references method of making current flow to the control gate from the floating gate more 
difficult. 

Applicants respectfully submit that the cited reference, whether taken alone or in any 
combination with other well known art, fails to describe or suggest at least the claimed features 
of 

. .an intergate insulator positioned between the floating gate and the control 
gate, the intergate insulator having a thickness and including a mixture of 
component oxides having varied concentrations to provide a composition 
gradient across the thickness and provide different barrier heights with respect to 
the floating gate and the control gate, the component oxides including at least one 
metal oxide; wherein the intergate insulator barrier height is lower at the floating 
gate and is higher at the control gate . . .", 

as recited in claim 1, as amended herein, from which claims 5-10 depend. Applicants submit 
that the Endo reference teaches against the claimed arrangement of conduction between the 
floating gate and the control gate and rather discloses a method of making conduction between 
the floating gate and control gate more difficult. 

Claim 22 has been amended herein to incorporate similar features to those discussed 
above, and Applicants further respectfully submit that the choice of the transition oxide is not 
obvious over Endo since the cited reference states that the intergate oxide must have a 
permittivity ratio over the gate oxide of greater than 13 to 1 (col. 2, line 30) and thus would not 
suggest the use of transition oxides such as the claimed hafnium, zirconium, strontium, and 
aluminum oxides. Further, the cited reference requires that there be a specific ratio of insulator 
layer thickness that is greater than 13 to 1, which Applicants also submit would not suggest the 
claimed arrangement to one of ordinary skill in the art. Similar argument may be used to show 
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that claims 30, 34, 38, 54, 57, 60 and 63 are in patentable condition over the cited Endo 
reference. 

The same argument may be used with reference to independent claims 11, 15, 48 and 69, 
as amended herein, as discussed above and with reference from the previous rejection discussion. 
The dependent claims are held to be patentable at least as depending from base claims shown 
above to be patentable distinct over the suggested combination of references. In view of the 
above amendments and discussion, Applicants respectfully request that this rejection be 
reconsidered and withdrawn. 

Claims 42-47 were rejected under 35 U.S.C. § 103(a) as being unpatentable over Endo in 
view of Orlowski et al. (U.S. 6,433,382). Applicants respectfully traverse this rejection. 

The features of the cited Endo reference have been discussed above. The cited reference 
of Orlowski is used in the outstanding Office Action to shown that vertical transistors are known 
in the art. 

Applicants respectfully submit that independent claim 42, as amended herein, recites at 
least one feature not found in any combination of cited references. Specifically, claim 42 recites 
the feature of 

". . .an intergate insulator positioned between the floating gate and the control 
gate, the intergate insulator having a thickness and including a mixture of 
component oxides having varied concentrations across the thickness to provide a 
composition gradient across the thickness and provide different barrier heights at 
an interface with the floating gate and an interface with the control gate, the 
component oxides including at least one metal oxideiwherein the intergate 
insulator barrier height is lower at the floating gate and is higher at the control 
gate..:\ 

which is not described or suggested in the suggested combination of references. 

The dependent claims are held to be patentable at least as depending from base claims 
shown above to be patentable distinct over the suggested combination of references. In view of 
the above amendments and discussion, Applicants respectfully request that this rejection be 
reconsidered and withdrawn. 
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Allowable Subject Matter 
Claims 4 and 17 were rejected to as being dependent upon a rejected base claim, but were 
indicated to be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. Applicants thank the Examiner for the indication of 
allowable subject matter. Applicants have amended claims 4 and 17 in accordance with the 
Examiner's suggestion, and submit that claims 4 and 17 are now in condition for allowance. 



CONCLUSION 

Applicants respectfully submit that the claims are in condition for allowance, and 
notification to that effect is earnestly requested. The Examiner is invited to telephone 
Applicant's attorney David Suhl at (508) 865-821 1 or Marvin Beekman at (612) 373-6960 to 
facilitate prosecution of this application. 

If necessary, please charge any additional fees or credit overpayment to Deposit Account 
No. 19-0743. 



Respectfully submitted, 



JEROME M. ELDRJQDGE ET AL. 



By their Representatives, 

SCHWEGMAN, LUNDBERG, WOESSNER & KLUTH, P.A. 
P.O. Box 2938 
Minneapolis, MN 55402 
(612) 373-6960 
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